Sulfonamides display a wide variety of pharmacological activities. Sulfamethazine [abbreviated as SMZ; systematic name 4-amino-N-(4,6-dimethylpyrimidin-2-yl)benzenesulfonamide], one of the constitutents of the triple sulfa drugs, has wide clinical use. Pharmaceutical solvates are crystalline solids of active pharmaceutical ingredients (APIs) incorporating one or more solvent molecules in the crystal lattice, and these have received special attention, as the solvent molecule can impart characteristic physicochemical properties to APIs and solvates, therefore playing a significant role in drug development. The ability of SMZ to form solvates has been investigated. Both pyridine and 3-methylpyridine form solvates with SMZ in 1:1 molar ratios. The pyridine monosolvate, C 12 H 14 N 4 O 2 SÁC 5 H 5 N, crystallizes in the orthorhombic space group Pna2 1 , with Z = 8 and two molecules per assymetric unit, whereas the 3-methylpyridine monosolvate, C 12 H 14 N 4 O 2 SÁC 6 H 7 N, crystallizes in the orthorhombic space group P2 1 2 1 2 1 , with Z = 4. Crystal structure analysis reveals intramolecular N-HÁ Á ÁN hydrogen bonds between the molecules of SMZ and the pyridine solvent molecules. The solvent molecules in both structures play an active part in strong intermolecular interactions, thereby contributing significantly to the stability of both structures. Three-dimensional hydrogenbonding networks exist in both structures involving at least one sulfonyl O atom and the amine N atom. In the pyridine solvate, there is a short -interaction [centroid-centroid distance = 3.926 (3) Å ] involving the centroids of the pyridine rings of two solvent molecules and a weak intermolecular C-HÁ Á Á interaction also contributes to the stability of the crystal packing.
Introduction
Sulfonamides are recognized for their wide variety of pharmacological activities, including antibacterial, antitumor, anticarbonic anhydrase, hypoglycaemic, antithyroid and protease inhibitory activity. Clinically useful sulfonamides are derived from sulfanilamide, which is similar to 4-aminobenzoic acid, a factor required by bacteria for folic acid synthesis (Wolff, 1996) . Sulfamethazine [abbreviated as SMZ; systematic name: 4-amino-N-(4,6-dimethylpyrimidin-2-yl)benzenesulfonamide], one of the constitutents of the triple sulfa drugs, has wide clinical use. The crystal structure of SMZ has been reported (Basak et al., 1983; Tiwari et al., 1984) . Pharmaceutical solvates, crystalline solids of active pharmaceutical ingredients (APIs) which incorporate one or more solvent molecules in the crystal lattice, have received special attention as the presence of a particular solvent in the crystal lattice can impart characteristic physicochemical properties to the APIs. Therefore, solvates play a significant role in drug development (Byrn et al., 1999; Lee et al., 2011) . As per our ongoing research program on crystallographic investigations of different derivatives of sulfonamides and their molecular ISSN 2053 ISSN -2296 # 2017 International Union of Crystallography solvates (Tailor et al., 2015) , we report here the crystal structure of SMZ as the solvates of pyridine and 3-methylpyridine, i.e. (1) and (2), respectively.
Experimental

Synthesis and crystallization
Crystals of the title sulfamethazine (SMZ) solvates were grown by slow evaporation from a saturated solution of SMZ in the respective solvent [i.e. pyridine for (1) and 3-methylpyridine for (2)]. The solutions were allowed to stand at room temperature for a few days. Tiny transparent single crystals were collected and allowed to dry in the air.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 1 . The H atoms were positioned geometrically, with N-H = 0.90 Å for NH 2 , C-H = 0.96 Å for CH 3 and C-H = 0.93 Å for aromatic H atoms. In addition, the H atoms are constrained to ride on their parent atoms, with U iso (H) = 1.5U eq (C) for methyl H atoms and 1.2U eq (C,N) otherwise.
Results and discussion
The pyridine solvate of SMZ, (1), crystallizes in the orthorhombic space group Pna2 1 , with Z = 4 and two molecules of SMZ and two molecules of pyridine in the asymmetric unit. The 3-methylpyridine solvate of SMZ, (2), crystallizes in the orthorhombic space group P2 1 2 1 2 1 , also with Z = 4. In both solvates (Figs. 1 and 2), the bond lengths and angles of SMZ are comparable with those found in the unsolvated molecule (Basak et al., 1983; Tiwari et al., 1984) . The endocyclic angles at atom C12 [127.3 (3) for molecule A and 128.2 (4) for molecule B in (1), and 127.8 (2) in (2)] are similar to that observed in the unsolvated molecule [129.5 (1) (Tiwari et al., 1984) and 129.1 (1) (Basak et al., 1983) ]. The distorted tetrahedral geometries around the S atom for both the solvates are also analogous to that found in the unsolvated molecule (Basak et al., 1983; Tiwari et al., 1984) . The angle of inclination between the planes of the two six-membered rings of SMZ is 89.03 (15) in molecule A of (1), 89.40 (16) in Table 1 Experimental details.
(1) Refined as an inversion twin (Flack, 1983) Refined as an inversion twin (Flack, 1983 ) Absolute structure parameter 0.04 (8) À0. 01 (9) molecule B of (1) and 82.81 (10) for (2), which are different than those of the unsolvated molecule [78.1 (Tiwari et al., 1984) and 75.5 (Basak et al., 1983) ]. The planes of the arene ring of SMZ and the pyridine ring of the solvent molecule are nearly perpendicular to each other in both solvates. The solvated structures are generally similar to each other; the orientation of the arene ring described by the C10-C4-S1-N11 torsion angle [55.1 (3) in the unsolvated molecule; Basak et al., 1983] is 75.9 (3) for molecule A of (1), 78.1 (4) for molecule B of (1) and 79.7 (2) for (2). The orientation of the pyridine ring described by the N17-C12-N11-S1 torsion angle is À12.0 (6) for molecule A of (1), À10.8 (5) for molecule B of (1) and 18.1 (3) for (2). The orientation of the molecule about the S1-N11 bond [83.0 (3) in the unsolvated molecule; Basak et al., 1983] is 58.9 (4) for molecule A of (1), 56.1 (4) for molecule B of (1) and 49.5 (2) for (2). In (1), the SMZ and pyridine molecules are linked via a hydrogen-bond interaction involving the sulfonyl N-H group of SMZ and the pyridine N atom (Fig. 3 and Table 2 ). In addition, the amino N atom of molecule B (N8B) hydrogen bonds via H81B to both sulfonyl atom O3B i and pyrimidine atom N17B i of an adjacent SMZ molecule, while the amino N atom of molecule A (N8A) hydrogen bonds via atom H82A to sulfonyl atom O3A of the same SMZ molecule and via H81A to sulfonyl atom O3B of an adjacent SMZ molecule. These hydrogen bonds link the molecules along the b axis. The two pyridine solvent molecules associated with molecules A and B research papers The molecular structure of sulfamethazine pyridine monosolvate, (1). Displacement ellipsoids are drawn at the 50% probability level.
Figure 2
The molecular structure of sulfamethazine 3-methylpyridine monosolvate, (2). Displacement ellipsoids are drawn at the 50% probability level. are the centroids of the pyridine rings N20A/C21A-C25A and N20B/C21B-C25B, respectively, of the solvent molecules]; there is also a C-HÁ Á Á interaction involving atom C15A, via H15A, to the centroid (Cg3 ii ; Table 2 ) of an arene ring (atoms C4-C7/C9/C10) of an adjacent SMZ molecule.
In (2), the 3-methylpyridine solvent molecule and the pyrimidine residue of SMZ lie in the ab plane and are arranged in a row along the a axis, as highlighted in Fig. 4 . The SMZ molecule and the 3-methylpyridine solvent molecule are linked via a hydrogen bond between the sulfonyl N-H group of SMZ and the pyridine N atom (Table 3) , while the amine N-H group of SMZ is hydrogen bonded to one of the sulfonyl O atoms of two adjacent SMZ molecules. Table 2 Hydrogen-bond geometry (Å , ) for (1).
Cg3 is the centroid of the C4-C7/C9/C10 ring. 
Table 3 Hydrogen-bond geometry (Å , ) for (2). 
Computing details
For both compounds, data collection: APEX2 (Bruker, 2007 ); cell refinement: SAINT (Bruker, 2007) ; data reduction:
SAINT (Bruker, 2007 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ). Program(s) used to refine structure: SHELXL2013 (Sheldrick, 2015) for (1); SHELXL2016 (Sheldrick, 2015) for (2). For both compounds, molecular graphics: PLATON (Spek, 2009) and ORTEP-3 (Farrugia, 2012) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
(
1) 4-Amino-N-(4,6-dimethylpyrimidin-2-yl)benzenesulfonamide pyridine monosolvate
Crystal data 
Data collection
Bruker Kappa APEXII CCD diffractometer φ and ω scans 18564 measured reflections 6825 independent reflections 4494 reflections with I > 2σ(I) Extinction coefficient: 0.0016 (4) Absolute structure: Refined as an inversion twin (Flack, 1983 ) Absolute structure parameter: 0.04 (8)
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refined as a 2-component inversion twin. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
124.8 (6) C16B-C15B-H15B 117 (2) N20A-C25A-H25A
117.6 C6B-C5B-C4B 119.8 (4) C24A-C25A-H25A
117.6 C6B-C5B-H5B
119.0 (7) H81B-N8B-H82B 122 (6) C24A-C23A-H23A 120.5 C14A-C15A-C16A 119.6 (5) C22A-C23A-H23A 120.5 C14A-C15A-H15A 121 (4) O3B-S1B-O2B
118.29 (17) C16A-C15A-H15A 120 (4) O3B-S1B-N11B 109.62 (18) N17A-C16A-C15A 120.3 (5) O2B-S1B-N11B 103.88 (18) N17A-C16A-C19A 116.7 (5) O3B-S1B-C4B 107.37 (17) C15A-C16A-C19A 123.0 (5) O2B-S1B-C4B 109.47 (17) N8B-C7B-C6B 121.2 (5) N11B-S1B-C4B 107.80 (18) N8B-C7B-C9B 121.5 (4) O3A-S1A-O2A 118.69 (19) C6B-C7B-C9B 117.3 (4) O3A-S1A-N11A 109.4 (2) C16B-C19B-H191 109.5 O2A-S1A-N11A 103.3 (2) C16B-C19B-H192 109.5 O3A-S1A-C4A
108.77 (18) H191-C19B-H192 109.5 O2A-S1A-C4A
108.91 (16) C16B-C19B-H193 109.5 N11A-S1A-C4A 107.25 (19) H191-C19B-H193 109.5 C12B-N17B-C16B 115.9 (3) H192-C19B-H193 109.5 C9B-C10B-C4B 120.1 (4) C10A-C9A-C7A 120.5 (4) C9B-C10B-H10B 124 (2) C10A-C9A-H9A 117 (2) C4B-C10B-H10B 116 (2) C7A-C9A-H9A 122 (2) N8A-C7A-C6A 120.9 (4) N13B-C14B-C15B 121.8 (4) N8A-C7A-C9A 121.3 (4) N13B-C14B-C18B 115.8 (4) C6A-C7A-C9A 117.8 (4) C15B-C14B-C18B 122.4 (4) C10A-C4A-C5A 119.1 (4) C14B-C18B-H183 109.5
sup-7
Acta Cryst. (2017). C73, 9-12 C10A-C4A-S1A 119.6 (3) C14B-C18B-H182 109.5 C5A-C4A-S1A 121.4 (3) H183-C18B-H182 109.5 N13B-C12B-N17B 128.2 (4) C14B-C18B-H181 109.5 N13B-C12B-N11B 114.5 (4) H183-C18B-H181 109.5 N17B-C12B-N11B 117.3 (3) H182-C18B-H181 109.5 C12B-N11B-S1B 125.6 (3) N13A-C14A-C15A 121.0 (5) C12B-N11B-H11B 120 (3) N13A-C14A-C18A 115.3 (6) S1B-N11B-H11B
107 ( 106 (4) N20B-C25B-C24B 124.6 (6) C5B-C4B-C10B 119.8 (4) N20B-C25B-H25B 117.7 C5B-C4B-S1B 120.9 (3) C24B-C25B-H25B 117.7 C10B-C4B-S1B
119.3 (3) C24B-C23B-C22B 117.8 (6) C5B-C6B-C7B 122.0 (5) C24B-C23B-H23B 121.1 C5B-C6B-H6B 123 (3) C22B-C23B-H23B 121.1 C7B-C6B-H6B 115 (3) C23B-C24B-C25B 119.6 (6) C12A-N13A-C14A 115.8 (4) C23B-C24B-H24B 120.2 N17B-C16B-C15B 119.6 (4) C25B-C24B-H24B 120.2 N17B-C16B-C19B 116.8 (4) C23B-C22B-C21B 119.1 (5) C15B-C16B-C19B 123.6 (4) C23B-C22B-H22B 120.4 C14B-C15B-C16B 119.4 (4) C21B-C22B-H22B 120.4
C21A-N20A-C25A-C24A 0.7 (9) C12B-N17B-C16B-C15B 2.5 (5) N20A-C25A-C24A-C23A −1.2 (11) C12B-N17B-C16B-C19B −177.1 (4) C25A-N20A-C21A-C22A −1.5 (11) N17B-C16B-C15B-C14B −0.2 (6) N20A-C21A-C22A-C23A 2.9 (15) C19B-C16B-C15B-C14B 179.4 (4) C25A-C24A-C23A-C22A 2.6 (13) C7B-C6B-C5B-C4B 0.4 (6) C21A-C22A-C23A-C24A −3.3 (15) C10B-C4B-C5B-C6B 1.0 (6) O3A-S1A-C4A-C10A 166.0 (3) S1B-C4B-C5B-C6B −176.8 (3) O2A-S1A-C4A-C10A
35.2 (4) C16A-N17A-C12A-N13A 0.1 (6) N11A-S1A-C4A-C10A −75.9 (4) C16A-N17A-C12A-N11A 179.7 (4) O3A-S1A-C4A-C5A −14.6 (4) C14A-N13A-C12A-N17A −0.8 (7) O2A-S1A-C4A-C5A −145.3 (3) C14A-N13A-C12A-N11A 179.6 (4) 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Refinement. Refined as a 2-component inversion twin
